Background: The learning preferences of ophthalmology patients were examined. Methods: Results from a voluntary survey of ophthalmology patients were analyzed for education preferences and for correlation with race, age, and ophthalmic topic. Results: To learn about eye disease, patients preferred one-on-one sessions with providers as well as printed materials and websites recommended by providers. Patients currently learning from the provider were older (average age 59 years), and patients learning from the Internet (average age 49 years) and family and friends (average age 51 years) were younger. Patients interested in cataracts, glaucoma, macular degeneration, and dry eye were older; patients interested in double vision and glasses were younger. There were racial differences regarding topic preferences, with Black patients most interested in glaucoma (46%), diabetic retinopathy (31%), and cataracts (28%) and White patients most interested in cataracts (22%), glaucoma (22%), and macular degeneration (19%). Conclusion: Most ophthalmology patients preferred personalized education: one-on-one with their provider or a health educator and materials (printed and electronic) recommended by their provider. Age-related topics were more popular with older patients, and diseases with racial risk factors were more popular with high risk racial groups.
Introduction
Patient-centered care, one of the six domains identified by the Institute of Medicine, includes an informed patient who is an integral member of the care team. 1, 2 Educating patients about their diagnosis and plan of care is essential in all fields of medicine, including ophthalmology, where lack of patient engagement could result in irreversible blindness. The most common blinding diseases in the United States are macular degeneration, glaucoma, and diabetic eye disease. 3 Cataracts are also common but can be cured with surgery.
A Cochrane Review of adherence for glaucoma medications 4 concluded that education combined with behavioral interventions may improve adherence. Studies that solicited input from patients identified the importance of education in the care of glaucoma and diabetic retinopathy 5, 6 as well as partnership with patients. 7 Not all patient education interventions are useful and effective for individual patients, particularly with respect to health literacy.
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rosdahl et al specifically in the ophthalmology population of older, possibly visually impaired, adults.
This study examines survey results from ophthalmology patients at a tertiary eye care center. The goal is to better understand the education preferences with respect to learning practices and topics of interest in this population and to guide the development of patient-centered educational interventions and materials targeted to older adults with eye diseases.
Materials and methods
A voluntary two-page survey ( Figure S1 ) was distributed to patients at a tertiary eye care center and satellite clinics during 1 month (May 2012) as part of a quality improvement project to offer patient education lectures to the community on ophthalmology topics. Duke University Institutional Review Board permission was granted to analyze the de identified survey results. The age and racial demographics of the eye center patient population were obtained by querying the Duke University Health System 10 for comparison with the survey respondents.
The first page included questions about interest in patient education lectures, preferred times and locations, and preferred ophthalmic topics: cataracts, macular degeneration, glaucoma, diabetic eye disease, dry eye, double vision and lazy eye, glasses and contact lenses, low vision rehabilitation, laser vision corrective surgery, droopy eyelids and other cosmetic procedures of the face, and a section to write in other topics. The second page consisted of three questions about learning preferences and a space to write in race and age. The questions were, "What are some of the ways you currently learn about eye health and disease?" "Which of the following would help you to learn about eye health and disease?" "Where do you prefer to learn about eye health and disease?" Statistical analyses were performed using SAS software, version 9.2 (SAS Inc., Cary, NC, USA). Descriptive statistics were summarized with percentages for groups and using means with percentages for ages. A Student's t-test was used to assess the significance of differences between means. A Fisher's exact test was used to assess the significance of differences among proportions. A P-value 0.05 was considered statistically significant.
Results
A total of 7,715 patients were seen during the month of survey distribution; 611 surveys (8%) were completed, and 450 respondents indicated their race. There was no significant difference between the sample population and the total population of the patients seen at the eye center with regard to race (Figure 1 ). The respondents were younger (average age of 55 years) compared to the total patient population ( average age of 59 years, P0.05).
Preferred learning practices
Fifty-five percent of respondents overall preferred one-on-one sessions with eye care providers for learning about eye disease ( Figure 2 ). Websites (38% of respondents) and printed materials (36%) recommended by the provider were preferred; 29% of respondents like one-on-one sessions with an eye health educator. Respondents noted interest in videos of lectures (14%), web-based modules (12%), in-person lectures (12%), group sessions with providers (12%), self-selected websites (11%), self-selected printed materials (11%), and group sessions with eye health educators (10%).
One-on-one sessions were favored by older patients ( average age of 56 years for those who preferred one-on-one sessions with eye care provider compared with average age 53 for those who did not, P=0.047) ( modules compared with average age 56 years for those who did not, P=0.001). Different learning practices were associated with ophthalmic topics of interest and are summarized in Table 2 . Of note, self-selected websites were not associated with any individual ophthalmic topic.
Age and racial demographics of patients interested in ophthalmic topics
Patients with interest in cataracts (average age 61 years), macular degeneration (average age 63 years), glaucoma (average age 59 years), and dry eye (average age 60 years) were older than patients who were not interested in those topics (average age 54 years) ( Table 3 ). An interest in double vision (average age 46 years) and glasses and contact lenses (average age 50 years) was associated with younger age.
Black patients were more likely to be interested in glaucoma (46% of Black respondents) and diabetic eye disease (31%) compared with other races (Table 4) . White patients were more likely to be interested in macular degeneration (19% of White respondents, compared with 9% of Black respondents). A higher proportion of Black patients 
569
Ophthalmic patient preferences were more likely to be interested in low vision and glasses compared to Whites.
current learning practices
Patients who responded that they learn about eye disease from an eye care professional were older (average age 58, compared to 51 for those not learning from an eye care professional, P0.001) ( Table 5 ). Patients who responded that they use the Internet to learn about eye disease were younger (average age 49, compared to 59 for those not using the Internet, P0.001). Survey respondents who learn from family and friends were younger (average age 51 compared to 56 for those not learning from family and friends, P=0.012).
There were racial differences in responses. The majority of White patients (66%) and majority of Black patients (64%) noted that they were currently learning about eye disease from an eye care professional. The numbers of Hispanic and Asian respondents were much lower (ten and eleven respondents, respectively), consistent with the local population.
Preferred learning location
Most patients preferred to learn about eye disease either at home or the eye center (Figure 3) . Overall, however, one in five preferred the primary care provider, particularly for learning about low vision rehabilitation and laser vision corrective surgery.
Discussion
This study adds to our understanding of educational preferences with respect to learning practices and topics of interest for ophthalmology patients at a tertiary care center. 
Notes:
The racial composition of the respondents who noted an interest in each of the ophthalmic topics are listed. For example: for cataracts, of the respondents who indicated white race, 22% selected "cataracts"; of those who indicated black race, 28% selected "cataracts"; none of the hispanic respondents selected "cataracts"; of the Asian respondents, 42% selected "cataracts"; and of the respondents who did not indicate a race, 21% selected "cataracts". *Pvalue based on Fisher's exact test of differences among proportions. 
Patient Preference and
Notes:
The survey question asked "Where do you prefer to learn about eye health and disease? check all that apply." Of the subtotal of respondents who noted a preference for the specific topic, the bars represent the percentage of respondents who preferred each location (home/eye center/primary care). For example, for cataracts, 57% of the respondents who noted an interest in cataracts also noted a preference for learning at home, 54% of those respondents noted a preference for the eye center, and 19% noted a preference for the primary care location. The total percentage is greater than 100 because respondents could choose more than one. Overall, survey respondents preferred learning about ophthalmology topics at home and at the eye center. however, about 20% of respondents noted a preference for learning about ophthalmology topics at the primary care doctor's office, particularly concerning the topics of low vision and laser vision correction, with one in three respondents noting the preference for primary care. Notes: The age and racial composition of the survey respondents who noted how they are currently learning about eye diseases are summarized. The survey question was "What are some of the ways you currently learn about eye health and disease? check all that apply." For example, for primary medical doctor, the average age of the respondents who noted that they are currently learning about eye diseases from their primary medical doctor was 54 years old; the average age of those who did not select "primary medical doctor" was 56 years old. Of the respondents who indicated White race, 36% selected "primary medical doctor" in answer to this question; of the Black respondents, 37% selected "primary medical doctor"; of the hispanic respondents, one or 10% selected "primary medical doctor"; of the Asian respondents, 42% selected "primary medical doctor"; and of the respondents who did not indicate a race, 16% selected "primary medical doctor"; *Pvalue based on student's ttest of difference between categories for means of age; * 
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The survey was voluntary and no compensation was offered; 8% of patients filled out the survey. The demographic comparison with the total patient population suggests that the survey respondents are representative of the ophthalmology patient population with regard to race and age (average age in the sixth decade).
The survey, designed for a quality improvement project, is not a validated research tool. The demographic answers were not verified, nor was it possible to verify whether a diagnosis of interest recorded on the survey corresponded to a patient's diagnosis. Another limitation of this retrospective study is that patients could select more than one answer for each question; a survey allowing only one answer or a ranking of multiple answers would allow for a more accurate indication of patient preferences. The survey was only offered in English, thus excluding non-English-speaking patients. Patients unable to read due to low vision or low literacy were unlikely to fill out the survey, although accommodations were made for low vision (yellow paper, large font). The education level of the patients was not assessed, limiting the generalizability of the results. The patient population was a tertiary eye care population at a single institution, thus the results may not apply to populations at other types of practices. Also, the low numbers of non-White, non-Black patients were consistent with the local population but suggest that the results may not reflect the preferences of all races.
In this study, we found an association between interest in cataracts and preferred learning practices of eye provider and educator teaching sessions, lectures, videos, and printed materials. This correlation is supported by a study in a Veterans Affairs Health System population of cataract surgery patients. Shukla et al 11 found that interventions that included conventional verbal information plus either printed materials at eighth-grade reading levels or a videotape presentation optimized patient understanding of cataract surgery risks/benefits/alternatives. Conversely, we found an association with a preference for lectures and the topics of diabetic retinopathy and cataracts, two common indications for dilated eye exams in older adults. When Owsley et al 12 examined the effect of health education sessions on the importance of dilated eye exams for older African American participants, they found no change in dilated eye exam rates before and after the education event. However, they did not assess participant comprehension and learning.
In conclusion, most ophthalmology patients surveyed preferred personalized education interventions, such as one-on-one education sessions, and materials (printed and electronic) recommended by their provider. Age-related topics were more popular with older patients, and diseases with racial risk factors were more popular with high risk racial groups. An enhanced understanding of education preferences could help to develop more effective education interventions and materials for this population of adult learners with eye disease.
With regards to implications for practice, patients with eye disease value printed materials and websites recommended for them by their providers. Primary care locations may consider offering information about low vision rehabilitation and laser vision corrective surgery, as these topics were preferred at primary care locations. 
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